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SOUTH DAKOTA. 
Temperature.-The mean was 0.5 below the normal; maximum, 61, at 

Spearfish, 15th; minimum. -39, at Foresthorg and Frankfort, 24th; greatest 
monthly range, 89, at  Rosebud; least monthly range, 70, at  Oelrichs. 

Precipifatiori.--The average was 0.20 above the normal; greatest munthly, 
1.97, at Webster; least monthly, 0.11, at  Brookings. 

Wi/rd.-Prevailing direction, northwest.-S. IV. Glotn,  Local Forecast 
Oficiul, Weather Bureau, Hicrox, director. 

TENNESSEE WEATHER AND CROP SERVICE. 

Temperat?rre.-The mean was 5.9 ahore the normal; maximum, 72, at  
Memphis, 17th; minimum, -6. at Clarksbille, 25th; greatest monthly range, 
75, at Clarksville; least monthly range, 43, at  Rogersville. 

Preczj,itation.-Tbe average wa\ 0.iO below the normal; greatest monthly, 
7.20, at  Waynesboro; least monthly, 1.83, at Strawberry Plains. 

lVind.-Prevailing direction, south.-J. B. bfurbztry, Local Forecast 0s- 
eial, Weather Bureau, ATashville. director. 

TEXAS.  
Ternperattire.-The mean was 3.4 above the normal: maximum, 95. a t  

Twohig, 20th: minimuni, -15. at Corsicana ( a  ), 24th; greatest monthly 
range, 96, at Wichita Falls; leazt monthly range, 48, at Gal\e>ton. 

~~.eciprtatioa.-The average was 0.65 below the nornial; greatest monthly. 
5.20. at Hallettsville; least monthly, 0.00, at  Fort Hancock. 

H'i,id.-Prevailing direction. south.--l). U .  Bryun, Galceuton, director; 
I. Y. Cline, Locul Forecast O@al, U-eather Brireaii, assistant. 

UTAH. 
Tern ernture.-?IIasitnnini, 69, at Saint George, 23th; miniuiunl, -21, at  

Fort &ichesne, 6th: greatest monthly range, i7,  at  Heber; least monthly 
range, 41, at Castle Gate. 

~ecipitntioii.-Greatest monthly, 6.G0, at Silver Lake; least monthly. trace, 
at Singletree. 

Wirtd.  -Prevailing direction, northwest. - G. N. Saliubiiry, Observer, 
Weuther Bureau, Salt I,ake City, director. 

VIRGINIA. 
Teni~eraticre.--Rlasimiini. i 3 .  at hvon, 5th; minimum, 8, at  Big Stone 

I 

RIonday: January 1, ice was sufficiently thick to impede navi- 
gation above Dnvenport, Iowa, and Kansas City, Mo.; no 

- - 

INLAND NAVIGATION. 

8 . 

STAGE O F  WATER I N  RIVERS. 

The following table shows the danger point a t  each river 
station; the highest and lowest stages for the month of 
January, 1594, with the dates of occurrence, and the monthly 
range : 

Heights of rivers above low-water mark, Jariiiary, 1894. 

Stations.  

Highest water. Lowest water. - x 
.c6 -u 

Red Ricer. 
I Shreveport, La.  

Arknnsru River. 
Fort Smith,  Ark ................ 1 
Little Rock. Ark 

Missouri River. 
Pierre, Y. l k k  * .................. 
Sioux City , lowa*  ............... 
Kanqas Citv M o t  ............... 

................. 

................ 
~ 

.W&sippi Rive! . ~ 

0. "_..I Rn:....* 

Svsqtiehnnnn River. 

Alribnncn River. 

Jnniev River. 

.................. Barrishurg, Pa.  

............... Montgomrry. A l a .  

I,yncliburx, Va .................. 

Feet. I ~ - ' e ~ t .  1 Feel. 
29.2 6.4 13 , 7 . 0  

2 2 . 0  1 11.6 ~ 22 0.0 j 11.6 

23.0 12.7 1 
13.0 I ..................... ' ........ ' ............ ~ ...... 

24 3.5 1 10-13 ~ 9.2 

17 i 2 .1  .................... .......................... 
.> 

Feel. Feet. 
24-27 2.8 

48.0 19.9 13 1.7 6 16.2 

18.0 1.7 7 0.8 26 0.9 

Feet. Feet. 
17.0 5. a 8,9 2.4 

3 L .  r R " l l  ,.,,,,,, - .... .............., l a . "  ........ .,... ...... ...,........ .................. 
Ln Croase. \\'is *. .............. 
Diihuqne, Iown ................. ....I.. 

................. .................... .................. ...... 

b~ficr.nIllFIlio Riuer. 

K B O K U K ,  IOwn T . . .  ................ 
Enonibnl, Mo 
St.I,oui*, &lo 4 .................. 
Cairo, 111 ........................ ., 
Memphis, Teno.. ............... .! 
Vickshurg M i s s .  
New Orleak. .  La. 

Ohio Rirer. 
Parkersburg, W. Va. ............. 
Cincinnati, trhio ................. 
Louisville, Ky ................... 

Cwnrberlniid River. 
Nashville. 'l'enn ................. 

Tetmmee Ricer. 
C hnttanoogn. Ten n ............... 
Knoxville, 'Cenn ................. 

Monongnheln River. 
Pit tsburp. Pa .................... 

Snrnmlnh Rirer. 
Augustn, (4%. ..................... 

1Fillnnref te  Riser. 
Portland, Oregon ............... .I 

.................... 1 
i ................ ................ 

I O . 4  

6.4 
4 '4  

6.0 

10.3 

14.0 
17.0 
30.0 
40.0 
33.0 
41.0  
13. o 

3s. 0 

45.0  
24.0 

40. o 

33.0 
29.0 

2 2 . 0  

32.6 

15.0 

iiiiportant ohstruction existed in the Hudson River. On the 
8th there were 3 inches at Albany, N. I-.; 2 inches a t  Daven- 
port, Iowa; 15 inches a t  St. Paul, hlinn ; 11 inches a t  Omaha, 
NelJr.. and 2s inches a t  Williston, N. Dak. On the 15th there 
were 6 inches a t  AliJany, N. T.; 17 inches a t  St. Paul, Rlinn.; 
5 inches a t  Davenport, Iowa; 26 inches a t  Williston, N. Dak., 

2.3 24 
3.2 14 
4.0  I 25 
IS. I 2627 
1 2 . 3  29 
17.4 3r 
5.9 24 

12.9 
21.0 
9.1 

13. 2 

9 . 3  
0.0 

9 . 3  

'7.5 

' 9 .5  

Gap, 24th and 25th; greatest monthly range, 6.7, at Aron; least monthly 
range, 33, at Cape Charles. 

Precipitation.-Greatest monthly, 3.86, at Birdsnest; least monthly, 0.94, 
at Stephens City. 

Wirid.-Prevailing direction, southwest.-Dr. E. A.  Craighill, Lyuchburg, 
director: J. AT Ryker. Obsercer. Teather Burenti. assistaiit. 

WASHINGTON. 
Tempertctiire.-Tlie mean was about normal; masimum, 67, at Lapush, 

80th; minimiim, -14, at Rosalia. 8th; greatest monthly range, 60, at Rosalia; 
lenst monthly range. 21, at  Fort Canby. 

Precipifatiou.-The average was 1.34 above the normal; greatest monthly, 
18.30. at Neah Bay; least monthly, 1.05, a t  Lakeside. 

Tlirid.-Prevailing direction, qouth.-H. F. Alciutore, Observer, Teather 
Burenti. Seattle, director. 

WEST VIRGINIA. 
Terr~pertrt~cre.--JIasitnum, i o ,  at Davis, 1st; minimum, -4, at  Sandyville, 

25th: greatest mouthly range, 67, a t  Spencer: least monthly range, 49, at 
,1Iartinshurg. 

PreciL,itutioii.-Greatest monthly, 4.23, at  Beverlj ; least monthly, 0.83, at 
Raleigh. 

Hi'ntZ.-Prevailing direction, west.- W. IF'. Derrt, Observer, Weather Bzi- 
rem.  Parkersbrtrg, director. 

WISCONSIN. 
Temperntiire.-The mean was 3.5 above the normal: maximum, 59, at 

1'recipitutiori.-Greatest monthly, 2.70, at Crandon; least monthly, 0.78, 

Il'i/id.-Prevailing direction, northn*est.- Tp. L. Moore, Local Forecast 

Prairie d u  Chien, 24th; minimup. -42, at  Osceola and Barron, 24th. 

at Pepin. 

Oficiul, Weather Brireati, Milioaiikee. director. 
WYOMING. 

Tenipernttcre.--Ia.uinnuni, 6s. at Wheatland, 15th; minimum, -36, at 
Sheridan. 24th: greatest nnonthly range, 90, at Wheatland; least monthly 
ranqe. 51. at (.hinp Pilot Butte. 

Precipit((tior~-Greatest monthly. 1.8'7, :it Fort Yellowstone; least monthly, 
0.1% at Larmnie. 

I~T/trE.-Prevailinq direction, northwest. -E.  M. Ravenscraft, Observer 
Wenthr Bureau, Cheyenne, director. 

0.4 
-1.4 

0 .6  
9.2 
5.7 

3.4 
0 . 2  

30 3 .4  
i z : z  

II,I2 1 1 1 . 2  

15 
I8 
'9 

Stations. 

The above talde shows that during the month of January 
the only rivers that  have experienced especial high water 
were the IVillaniette, which was ahove the danger point on 
the lSth, and the Sacramento, which rose rapidly on the 
12th and n-as above the danger point on the 15th. 

CLOYING O F  NAVIGATION. 
The n-eekly "bulletin of snow lying on the ground" 

gives reports of ice in rivers and harhors, and S ~ O W S  that on 
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and 11 inches a t  Oiiiaha, Nehr. On the S2ci there were A 
inches a t  Albany, N. T. ; 20 inches a t  St. Paul. Minn. ; nolie 
a t  Duhuque and Davenliort, Io\\ a ; 15 inches at  La Crossr, 
Wis.; 28 inches a t  Willistoit. N. Dak.;  23 inches a t  Y'nnkton, 
S. Dak.; 7.5 inches a t  Omaha, Nehr. On the 29th the re- 
ported thickness of ice i ~ i  inches was as flJllowS : 

Hiidson Riivr.-Allrany, N. T., S. 
[>ipcr Mishiss ippi  Rirer.--Pt. Paul, IIinn., 20.5 ; La C'roshp, 

Ris., 32 ; Dul)ucliie7 Iowa, 10 ; Davenport, I~JWI, I; : Kwkuk, 
Iowa, 7.5 ; Hannilml, Itlo., 8. 

U p p  r J1i.w u r i Ri rc,r.--W i 11 i s ton, N . 1)ak . , 24 ; B i H ilia rc k, 
N. Dak., 30; Pierre, S. Dak., 2 5 ;  Tankton, S. Dak., 21 ; Sioux 
City, Iowa, 18; (Jiiiaha, Nebr., 1.5; I.iuiisns City, RIo., 6. 

19. 

Grand Haven, RIich., 2. 

Platte Rircr.-North Platte, Xehr., 16. 
Lcclic Supc'/.ic)i..-Dulutll, hIiiiii., 21 ; Hnult Ste. hlarie, Rficli., 

Liikr n~ic.hi!ici)1.--rern Bay, Wis., IS; C'liicago, Ill., 5 ;  

Luke Hic~*o/i.--Alpena, Mich., 4. 
Lnkr Erie.-Toledo, Ohio, 4 ; Sanclnsky, Ohio, 4.5 ; C'leve- 

Luke O)itcrrio.-Oswego, N. Y., 4. 
land, Ohio, 3 ; Erir, Pit., 2.5 ; B~iffdo,  N. Y., 2. 

The following special reports have also been collected : 
dl1egan.u River.-Pittsburg. Pa., 27th to 31st. floating ice. 
f k t r o i f  Rirer. --L)etroit, Micli., 7th and 8th, closed by ice in morning, hut  

SCIUII olietied liy few) IJiiatb. 
Hcitls~u Riwr.--Blbanj, N. Y., lab, fltiating ice; 3d, frozen from shore to 

shorr. 
N i . w i . s v i p p i  ~irer.--I~t iLuqr~e,  Iowa, 8th, frtizen over; l i t h ,  channel partly 

nlwn, hii t  fidl of floating ice; 18th, only a ~ n i n l l  yuiintity of floating ice; 21st, 
I ) l w i i  n t  €C:igle Point, a !'ew mili~s north, and i n  front of this place below the 
h idye ;  231: tlllen from Eayle Ptrint t q  this 1,I:ice; 24th, again frozen. Fort 
hlaili~on, IoH:~, '731. frozen during the night. Hannibal, No., %th, frozen. 
Le ('luire, Iuna,  20th. ice l~rolten uli; 22d, frozen again. 

JIiv.wiiri Rirer.-Hermaiiu, Mo., 8 t h  and loth, floating ice; l l t h ,  gorged; 
24th. heavy floating ice: 25th, frozen. 

Ohio Riwr.--hIatietta, ( )hi t i ,  28th tu ::lht. floating ice. Parkersbiirg. iv. 
Va., %)th to ::lst, riini~ing ice. 
to :;l<t, floating ice. 

\VheeIing, W. Va., 13th, floating ice; 27th ' 

L r &  Erir.--Clevrl:ind, Ohia, 12th. 23th to :<lht, floating ice. 
h k r B  HUrOll.-P(Jrt Huron. hIich., 1st to lzth, %th, 25th, N th ,  and 31st, 

1,ctke Sic)~eriar.--Jiarquette, Mich., 2.jtI1, harbor frozen over. 
Il'ian,nsi,2.-Rl,clii.~~t~.-Rlick River, ice 11 inche\ thiclr. Rock Lake, ice 14 inches 

Hartthril, ire 14 incher thick, the gruunrl friizen 4 inches deep. 
J/rrr/~esoftr . -E~rrl ,  Thief River, at  the end of the month, ice 28 inches 

hlintieapoli~, icf. 22 inches thick uti the lake. hfarfield, ice 30 inches 
Blooniiiig Prairie, ice '7 feet thick rill Cedar River; 

flvating ice; %h, the Blitck River frozen uvrr. 

thick. 

thick. 
thick 1111 Idre:, nnd ponds. 
IVillniar, ice 28 inches thick on lakes. 

- - 
OBSERVATIONS ON THE GREAT LAKES. 

Owing to the closing of iiavigation 011 the Great Lakes 
during the winter season the II'eather Bureau has received 
reports for the inonth of January from 110 vessels a i d  from 
only 10 U. S. Life-Saving stations. 

SURFACE CURRENTF. 

The colleetioii of floating bottles for tlie deterinination 
of currents in necessarily interfered with by the 1)rrwiic:P of 
ice, but the drift of the ice itself shoulcl I N  ncitrd by thc 
interested in this class of ohservntions. A discussion I 

Prof. 11. jr. Harriiigton ( ~ f  the results of thP work do1ii3 I)y 
the Weather Bureau in 1P92 and 1893 has lieen pul~lisliecl in 
an oficial circular, Bulletin B, from \vliich the f i  illowing 
extracts are taken : 

The inve&@ions (if  this tailer relate to the sea.iin (if na\igatiiin and the 
currents that appear. on the maps arr Iiractically the ciirretits of the ciini~uer 
season. I t  is entiiely pussilile that thr currents of the otlirr seasiins wortltl 
show sonie vatiations. 
d. The Lahes all habe an outflou, nnd there muct be a general miition l i t  

the water toward t h i \  outflow; the speed of this body cnrrent is \ V I S  \light. 
E.  The winds ha\e a great effect uti the currents. and the mnst frwlne~it 

winds on the Great 1,altes arr sliiiwn in the ilrolier tables, fro111 aliicli i t  
apl~ears that st) per cent are froni the ciiiith\rest. 22 lier cent fioni the w d .  
14 per ceut froni the uortli\*e\t. 10 Ibei cent friitn the noithe:r\t. 14 )'et c6.11t 
frotu the south, 5 per cent from the suuthesst, :: 11er cent frum the tiortli. imil 
1 per cent from tlie east. The yenrial rewltant u i i i i l  duritig the siiiiiinrr 
months is westerly, but at a few .tations it i \  emtrrly. 

P. The return curwnsi,2.-Rl,cliifa.--It ail1 Iw obwrved t h t ,  i t i  thr paw i i f  t l i i e r  t i t  

the lakes, the main ciirrents hug one shore. In the case of Lahr Sulierior, i t  
is the sontheru shore; in the c:tw of Lake Michigui. it ic  the eastern q h i i l r :  

and in that of Lake Huron, it is the western 4 o r e .  In the i i f  Lxke Erir 
and Lake Ontario thi\ pheno I i loe\ not apliear so philily. This !kitlire 
can be explained IJV the twu of  currents alreiirly nientinned. c ~ i ~ i ~ l i i t i t . i l  

with the lay of the l:ike., ab ~~ ie \ a i I ing  dirvction nf thr uind :mil the 
position of the tiatlet. I n  the c:tw ot LaLe Sulierior the (1 

southern side. In the race of Lake 3Iichig:in the reailirct %icce 
is along the eastern sh(1re. the a c c e s ~  fiom other diiectirin.; 1) 

the grnup iif is1:iniIs new tlie niirtlierii end of the ldie. In the case of Lake 
Huron the oiitlet. is on the westerti side, as :ire d s o  the inlets ut' the lake. 

In any case the drive of the water tiwin rlne end i i f  the lake tn the other 
necessitates inore or less a return current, prwiding the outlet is not SUE- 
ciently hrge to allow this water tu pass thmogh. In the Great Lakes the 
outlets are rel:itively small. so that in d l  these c'ases there must be return 
currents. Siich currents will cumbine with the direct ones to make a large 
general whirl i n  the lake if the latter is sntficiently broad (lakes Superior and 
Hiirun), or lirs across the wind (lakes Huriin and Michigan). If the lake has 
its liriig axis in the ilirection of the wind (lakes Erie and Ontnrio), the return 
currents will h e n k  up into smaller whirls ahrig the great pockets ofthe coast 
uti rit.her side of the general current. Ariiiitiil groups of is~alids a smaller 
return ciirrent. or a iliatinct. swirl, will be set up. All these cases are illus- 
tntetl  i n  the detailed rliscussiun which follows. 
1). b'i(/fwwtion.-A wave which is ni.it h a k i n g  does not. necessarily carry 

fiirward a bndy floating on ita surface. Lot SO soon as it breaks, the surf on the 
crest of the \v:ivr will curry with it, any l ~ ( d y  which halipens to lie fliiatiiig in 
i t .  Thr resiilt of this is t h t  while a L i~ i l y  is outside of the surf it is carried 
C I ~ I  1~y the general drift c~f the water. So SOIJII as it Comes within the surf it 
ailvanccs innre or less rapidly i n  the direction i n  which tlie surf is moving. 
Now, the surf iiccurs getierdly i n  shallow water and seeks the shore. There- 
fiire, the huttle papers will Le found tu have a decideil tenilency shoreward 
whenever they come within its vicinity, and especially so when the water is 
shallow. 'Hiis may be tlie general shore, or it may be the shore of islauds 
w i t h i n  the lalir. Moreover, there is a very curious phen~lnieuon occasionally 
: i ~ i ~ ~ e : i r i t i ~  o t i  the nialbs. which (::in alsn tie :iccounted fibr by this surf motion. 
lh i s  is the letidelicy of the IuJttleS to pass intu deel, ~ J ~ J S  and along their 
length. : i t 111  t o  lie Ioil,rreil rm the shore sotnewliere near the bottom of the bay. 
This is rui~liiiilitrdlg i l i i e  t i i  siir!' mutioil. Groerally spe;iliinp, the waves in 

The hody 
and its tendency will  I J ~  t o  pass 

lie directed i n  thr season of 18!44 
IiIOre esllecidly to the recovery of the I J t i t t l r s  which have been floated but 
nlnt yet fnunrl. It ttppeiirs, :is :tlready statetl, that 1irohalJly not 10 per cent 
of the h J t t 1 W  h:ive Iwrn reciwerell. It will lie cnm1xi 
tlie sIi<ures w i t h  rererence to recovering others, and it  
I iu inlJrr  ( ' a t 1  lie :11liIi~11 tal throw fiirthrr liglit t i t i  the ch:i 
(If the Gre:it Lakes. Piaviyntors lit' tlie I,nkes. tishernien, residents 011 the 
shtirrs:. ;tnil tltlirra wllo have i ~ t ~ i * : i s i i ~ t t  t.o vis i t  the shore are earnestly requested 
tnl tii:ike evrry rfl;irt to recover what bottles are Iyittg there, and t o  return to 
the Wrather Bureau tlie inclosed l~a l~e r .  w i t h  the proIier memoranda. 

, I  

Ii~tig IJ:I~S iiiinve u11 the lxiy, and have more nr less snrf. 
rig on tlietii wil! also uiijve i t 1 1  the 
e entire lengtli of the Imy. or near 

l'lie nt tvr i t i i i i i  of  tlie U'eather Hiirean 

The quantity of sunshine received liy the atmosphere :i1~0ve 
the cloud layer, on any given day or aionth. is  constant from 
year to year, and the hen t attriicling this sunsliine is srusi1)ly 
constant, althougli there are sonie indications of a linrely 

apprrcial~le variation in this lira t associated with the concli- 
ticin of the sun's surface. (011 tlip ntlier hand, a t  the surface 
of  the rartli the distribution of sunshine (and therefore, of 
the resulting heat, ascending currents of air, wi~ids, evapora- 


